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1 . An audio circuit comprising a sound source having an output for producing an 
audio signal, a primary connecior, and a connector header, said primary cormector being 
electrically coupled to said so\/nd source output to receive the audio signal, said connector 
5 header comprising: 

a first contact electricMly coupled to the sound source output, 
a second contact eleotrically coupled to said primary connector, and 
a ground contact that is electrically coupled to a groxmd; 
each one of said header first contact and said second contact being ungrounded; said audio 
10 circuit optionally including a secondary connector circuit comprising: 

a secondary connector first contact electrically coupled to said header first contact, 
a normally-open /secondary connector second contact electrically coupled to said 

header second contact, and 
a normally-open switch electrically coupled to said header ground contact; said 
1 5 switch peing operable to electrically couple said header second contact to 

said header ground contact to short said primary connector to said ground 
while/said swdtch is in its closed position; 
said audio circuit b^ng operable in each one of a first configuration that does not include 
said secondary circuit and a second configuration that includes said secondary circuit. 



20 2. The audio circuit of claim 1 further comprising a main output contact disposed on 
the printed circuit board and being electrically coupled to said sound source output to 
receive the audio signal, the primary connector including a switch capable of muting the 
audio signal to the main output contact. 



3. The audio circuit of claim 1 wherein said header includes 
25 a fourth cdntact electrically coupled to a right channel signal of the sound source 

output, and 

a third conlact electrically coupled to a right contact of said primary connector, 
said header first colitact being electrically coupled to a left channel signal of the sound 




ENSQ-0204 - 24 - PATENT 

source output, said second contact being electrically coupled to a left contact of said 
primary connector; said secondary e ircuit including an other switch coupled to said header 
ground contact; said other switch hfeing operable to electrically couple said header third 
contact to said header ground comact to short said right contact of said primary connector 
5 to said ground while said switcn is in its closed position. 

4. The audio circuit of cpim 3 wherein said header first contact, said header second 
contact, said left channel signal of said sound source output, and said left contact of said 
primary connector form a L&ft audio channel; and said header fourth contact, said header 
third contact, said right chfannel signal of the sound source output, and said right contact of 

10 said primary connector fiorm a right audio channel. 

5. The audio circmit of claim 1 wherein each one of said sound source output, said 
primary connector, and said connector header are mechanically affixed to a printed circuit 
board and the optional secondary connector is spaced apart fi*om the printed circuit board, 

15 said secondary connector being connected to said header by a wiring harness. 

6. The audio circuit of claim 5 wherein said primary connector is a local connector 
and said secondary connector is a remote connector. 

7. The audio circuit of claim 6 wherein said primary connector is a rear headphone 
connector and said secondary connector is a front headphone connector. 

20 8. The audio circuit of claim 2 wherein each one of said sound source output, said 
primary connector, and said main output contact being electrically coupled together in 
series such/that said main audio contact receives the audio signal fi-om the audio circuit 
through said primary connector. 

9. The audio circuit of claim 1 fiirther comprising a first op-amp, a first resistor, and a 
25 second resistor, said first op-amp electrically coupled to said soimd source output, said 
first op-*amp and said first resistor being electrically coupled between said sound source 
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output and said header first contadt, said second resistor being electrically coupled between 
said first op-amp and said primaw connector. 

10. The audio circuit of claim 9 wherein said first op-amp, said first resistor, and said 
header first contact are electrically coupled together in series, said second resistor is 

5 electrically coupled betweenAn output of said op-amp and said header second connector, 
and said second resistor is electrically coupled between the output of said op-amp and said 
primary connector such that said header second contact and said primary connector are 
electrically coupled togemer in parallel relative to said second resistor. 

1 1 . The audio circmt of claim 4 further comprising a first op-amp, a second op-amp , a 
10 first resistor, a seconcy resistor, a third resistor, and a fourth resistor; said first op-amp, said 

first resistor, and said header first contact being electrically coupled together in series, said 
second resistor being electrically coupled between an output of said first op-amp and said 
header second conlfact, and said second resistor being electrically coupled between the 
output of said first op-amp and said left contact of said primary connector such that said 

1 5 header second ccmtact and said primary connector are electrically coupled together in 
parallel relative Jco said second resistor, said second op-amp; said second op-amp, said 
third resistor, and said header third contact being electrically coupled together in series, 
said fourth resistor being electrically coupled between an output of said second op-amp 
and said header fourth contact, and said fourth resistor being electrically coupled between 

20 the output of/said second op-amp and said right contact of said primary connector such 
that said header fourth contact and said right contact of said primary connector are 
electrically ^coupled together in parallel relative to said fourth resistor. 

12. The audio circuit of claim 1 further comprising a first op-amp, a second op-amp, a 
first resisior, and a second resistor, each one of said first op-amp and second op-amp 



25 electrically coupled to said sound source output in parallel, said first op-amp and said first 
resistor joeing electrically coupled between said sound source output and said header first 
contact, said second resistor being electrically coupled between said second op-amp and 
each 01 said header second contact and said primary connector such that said header 
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second contact and said primary connector are coupled in parallel relative to said second 
connector. 

13. The audio circuit of claim it further comprising a third op-amp, a fourth op-amp, a 
third resistor, and a fourth resistorv each one of said third op-amp and said fourth op-amp 
5 being electrically coupled to a rimt channel signal of said audio circuit in parallel, said 
third op-amp, said third resistor, and said header third contact being electrically coupled 
together in series, said fourth resistor being electrically coupled between an output of said 
fourth op-amp and said header ffourth contact, and said fourth resistor being electrically 
coupled between the output or said fourth op-amp and said right contact of said primary 

10 connector such that said header fourth contact and said right contact of said primary 
connector are electrically compled together in parallel relative to said fourth resistor; 

whereby said first op-amp and said first resistor are electrically coupled between a 
left channel signal of said sound source output and said header first contact, and said 
second resistor is electrically coupled between said second op-amp and each of said header 

1 5 second contact and a left dontact of said primary connector such that said header second 
contact and said left contafct of said primary connector are coupled in parallel relative to 
said second connector. 



14. The audio circuit! of claim 12 further comprising a main output contact disposed on 
the printed circuit board/and being electrically coupled to said sound source output to 
20 receive the audio signal] the primary connector including a switch capable of muting the 
audio signal to the main output contact. 



25 



15. 



An audio circui 



including a soimd_source-for-producing-an,audio-signal-output, 



said audio circuit comprising: 

a connector header comprising: 



a first contact electrically coupled to the audio signal output, 
a seconc contact electrically coupled to a control voltage, 
a grounc contact that is electrically coupled to a groxmd, each one of said 
Header first contact said second contact being ungrounded; 
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a primary connector being electrically coupled to said audio signal output in 

parallel with said connector header first contact to receive the audio signal, 
a normally closed first primary switch being electrically coupled between said 
audio signal outpuyand said primary connector, and being electrically 
5 coupled to the comrol voltage for operation thereby to switch the audio 

signal to the primary connector; 
said audio circuit optionally including a secondary connector circuit comprising: 

a secondary connector first contact electrically coupled to said header first contact, 
a normally-open secondary connector second contact electrically coupled to said 
10 header second contact, and 

a secondary switch electrically coupled to said header ground contact; said 

secondary switch being operable to electrically couple said header second 
contact to said header ground contact to short the control voltage to said 
ground/while said secondary switch is in its closed position, thereby muting 
1 5 the audio signal at the primary connector; 

said audio circuit being operable in each one of a first configuration that does not include 
said secondary circuit and a second configuration that includes said secondary circuit. 

16. The audio/circuit of claim 15 further comprising a main output contact disposed on 
the printed circuit board and being electrically coupled to said audio signal output to 

20 receive the audi© signal, whereby the audio signal is muted at the main output contact in 
response to said muting of the audio at said primary cormector. 

17. The audio circuit of claim 15 further comprising a normally closed second primary 
switch being electrically coupled between a right channel signal of said audio signal output 
and a right contact of said primary connector, and said header further includes a third 

25 contact electrically coupled to the right channel signal of the audio signal output, said 
second prinlary switch being electrically coupled to the control voltage for operation 
thereby to provide the audio signal to the primary connector. 

18. The audio circuit of claim 15 further comprising a first op-amp, a second op-amp, a 
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first resistor, and a second resistor; each one of said first op-amp and said second op-amp 
being electrically coupled to the auaio signal output in parallel; said first op-amp, said first 
resistor and said header first contact being electrically coupled together in series, said first 
primary switch, said second op-amp, said second resistor, and a first contact of said 
5 primary connector being electrically coupled together in series; said first primary switch 
being operable to switch the au^io signal on or off at a left contact of said primary 
connector. 

19. The audio circuit of claim 18 further comprising third op-amp, a fourth op-amp, 
and a second primary switcn, and said connector header includes a third contact; each one 

10 of said third op-amp and said fourth op-amp being electrically coupled to a right channel 
signal of the audio signal/output in parallel; said third op-amp, said third resistor and said 
header third contact being electrically coupled together in series, said second primary 
switch, said second op-amp, said second resistor, and a second contact of said primary 
connector being electrically coupled together in series; said second primary switch being 

1 5 operable to switch thef audio signal on or off at a right contact of said primary connector. 

20. A dual-configuration audio system for processing an audio signal, said audio 
system being operable in each one of a first configuration and a second configuration, 
wherein: 

said first configuration comprises: 
20 a printed circuit board having a sound source moimted thereon, said sound source 

providing the audio signal; 
a connector header having plural contacts therein and coupled to the printed circuit 
board and being in electrical communication with the sound source such 
that the audio signal is coupled to said header, and 
25 an auto-muting primary connector including a primary socket coupled to the 

printed circuit board for removably receiving a primary plug, said primary 
(jonnector receiving the audio signal; and 
said second configuration comprises said printed circuit board, said header, and said 



pnmary 



connector, and further comprises: 
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a secondary connector including a secondary socket being spaced apart from said 
printed circuit board for removably mteiving a secondary plug, and 

a wiring hamess having a wiring harness iflug that is insertable into said header, 
said wiring hamess electrically/coupling said secondary connector to said 
5 header such that the second^ connector receives the audio signal. 

21 . The dual-configuration audio^stem of claim 20 wherein the audio signal is muted 
at the primary connector in response to insertion of the secondary plug into the secondary 
connector in the second configuration. 



22. The dual-configuration audio system of claim 21 wherein the primary connector is 
1 0 shorted to a ground in response to insertion of the secondary plug into the secondary 
coimector, thereby muting the audio signal at the primary connector. 



23. The dual-configuration audio system of claim 20 further comprising a main output 
contact in electrica)^ communication with the sound source and coupled to the printed 

1 5 circuit board, saia main output contact receiving the audio signal, the audio signal being 
muted at the main output contact in response to insertion of the primary plug into the 
primary connector in said first configuration. 

24. The dual-configuration audio system of claim 23 wherein the audio signal is muted 
at the main/output contact in response to insertion of the secondary headphone plug into 

20 the secondary connector in the second configuration. 

25. The dual-configuration audio system of claim 24 wherein the main output contact 
is shorted to a groimd in response to insertion of the secondary plug into the secondary 
connepor, thereby muting the audio signal at the main output contact and the primary 
connector, 

25 26. / The dual-configuration audio system of claim 20 wherein said header includes a 
non-conductive body and said plural pins that are disposed at least partially within said 
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header body. 



27. The dual-configuration audio system of claim 26 wherein said plural pins include 
an audio signal pin electrically doupled to the sound source for receiving the audio signal, 
a ground pin electrically couplad to a ground, a primary connector pin electrically coupled 

5 to said primary connector; earn one of said audio signal pin, said ground pin, and said 
primary connector pin in saia secondary configuration being coupled via said v^iring 
hamess to said secondary connector in a mutually open configuration, said secondary 
connector including a shuiit disposed therein. 

28. The dual-configupation audio system of claim 27 wherein said shunt electrically 
10 couples said primary contact pin to said ground pin in response to insertion of the 

secondary plug into said secondary connector, thereby muting the audio signal at the 
primary connector. / 

29. The dual-configuration audio system of claim 28 further comprising a main output 
contact electricalm coupled to the sound source for receiving the audio signal through said 

1 5 primary connector, said primary connector including an auto-muting switch that interrupts 
the audio signal m response to insertion of the primary plug into said primary connector. 

30. The dual-configuration audio system of claim 29 wherein insertion of the 
secondary plug into said secondary connector shorts each one of said main output contact 
and said primary connector to groimd. 

20 31. The dual-configuration audio system of claim 29 wherein the main output contact 
is a loudspeaker contact. 

32. The dual-configuration audio system of claim 26 wherein said plural pins include a 
left audio si gnal pin electrically coupled to the sound source for receiving a left channel 
signal of ths audio signal, a right audio signal pin electrically coupled to the soimd source 
25 for receivir g a right channel signal of the audio signal, a groxmd pin electrically coupled to 



J 
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a ground, a left primary connector piBOelectrically coupled to a left contact of said primary 
connector, a right primary connects pin electrically coupled to a right contact of said 
primary connector; each one of saifl left audio signal pin, said right audio signal pin, said 
left primary connector pin, said right primary connector pin, and said ground pin coupled 
5 to said primary connector in a mutually open circuit; each one of said audio signal pin, 
said groxmd pin, and said primary connector pin in said secondary configuration being 
coupled via said wiring harness to said secondary connector, said secondary connector 
including a left shunt and a right shunt disposed therein, said left shimt electrically 
coupling said left primary connector pin to said ground pin in response to insertion of the 
10 secondary plug into said secondary connector, said right shunt electrically coupling said 
right primary connector pin to said ground pin in response to insertion of the secondary 
plug into said secondary connector. 

33. The dual-configAration audio system of claim 32 further comprising a left main 
output contact and a right main audio contact, said left main output receiving a left channel 

15 signal of the audio signal through a left contact of said primary connector, said right main 
output receiving a ridnt channel signal of the audio signal through a right contact of said 
primary connector, said primary connector including an auto-muting switch that interrupts 
the audio signal to each one of said left main audio contact and said right main audio 
contact in response to insertion of the primary plug into said primary cormector, each one 

20 of said left main audio contact, said right main audio contact, said primary connector left 
contact, and said primary connector right contact being shorted to the ground in response 
to insertion of the secondary plug into said secondary connector. 

34. The dualrconfiguration audio system of claim 20 wherein the soimd source 
includes a coder/decoder processor that converts a digital input to an analog output to 

25 produce said audio signal. 

35. The diml-configuration audio system of claim 20 wherein the primary connector is 
a local cormector and said secondary connector is a remote connector, and said secondary 
plug is a secondary headphone plug. 
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36. The dual-configuration audio system of claim^S wherein the primary connector is 
a primary headphone jack, said primary plug is a OTimary headphone plug, said secondary 
connector is a secondary headphone jack, and ^id secondary plug is a secondary 
headphone plug. 

5 37. The dual-configuration audio system of claim 20 wherein the sound source is a 
codec. 

38. The dual-configuration a^dio system of claim 34 wherein said primary headphone 
jack is accessible from a rear or a computer and said secondary headphone jack is 
accessible from a front of the; computer. 

10 39. The dual-configuration audio system of claim 20 further comprising a first op-amp, 
a second op-amp, a firsyresistor, and a second resistor, each one of said first op-amp and 
second op-amp electrically coupled to said sound source, said first op-amp and said first 
resistor being electrically coupled between said sound source and a header first contact, 
said second resistor /oeing electrically coupled between said second op-amp and each of a 

1 5 header second contact and said primary connector such that said header second contact and 
said primary connector are coupled in parallel relative to said second connector. 



40. A dual-configuration audio system comprising: 

a printed circuit board having a sound source mounted thereon, said sound source 
providing an audio signal, 
20 a conpector header comprising: 

a first contact pin electrically coupled to said sound source, 
a second contact pin electrically coupled to a control voltage source, 
a ground contact pin that is electrically coupled to a ground, each one of 
said header first contact pin said second contact being ungrounded; 
25 a primary connector being electrically coupled to said sound source in parallel with 

said connector header first contact pin to receive the audio signal. 
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a normally open first primary switch being electrically coupled between said sound 
source and said primary connector, and being electrically coupled to the 
control voltage source |or operation thereby to switch the audio signal to 
the primary connector/ 
5 said audio system optionally including a secondary connector comprising: 

a secondary connector firstycontact electrically coupled to said header first contact, 
a normally-open secondar^ connector contact electrically coupled to said header 
second contact, aj4d 

a secondary switch electrically coupled to said header ground contact pin; said 
1 0 secondary switch being operable to electrically couple said header second 

contact to said header groxmd contact to short the control voltage to said 
ground, thereby opening said switch to mute the audio signal at the primary 
connector; 

said audio system being operable in each one of a first configuration that does not include 
15 said secondary connectoi/and a second configuration that includes said secondary 
connector. 



41 . The dual-configviration audio system of claim 40 further comprising a main output 
contact disposed on tne printed circuit board and being electrically coupled to said soimd 
source output to receive the audio signal, whereby the audio signal is muted at the main 
20 output contact in response to said muting of the audio at said primary cormector. 



42. The audio circuit of claim 40 further comprising a normally closed second primary 
switch being electrically coupled between a right channel signal of said audio signal output 
and a right contacjt of said primary connector, and said header fiirther includes a third 
contact electrically coupled to the right channel signal of the sound source output, said 
25 second primary switch being electrically coupled to the control voltage for operation 
thereby to provide the audio signal to the primary connector. 



43. The au 
first resistor. 



lio circuit of claim 40 further comprising a first op-amp, a second op-amp, a 
and a second resistor; each one of said first op-amp and said second op-amp 
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being electrically coupled to the soiihd source output in parallel; said first op-amp, said 
first resistor and said header first oontact being electrically coupled together in series, said 
first primary switch, said second pp-amp, said second resistor, and a first contact of said 
primary connector being electrically coupled together in series; said first primary switch 
5 being operable to switch the auaio signal on or off at a left contact of said primary 
connector. 

44. The audio circuit of cl^im 43 further comprising third op-amp, a fourth op-amp, 
and a second primary switch/ and said connector header includes a third contact; each one 
of said third op-amp and said fourth op-amp being electrically coupled to a right channel 
10 signal of the audio signal output in parallel; said third op-amp, said third resistor and said 
header third contact being plectrically coupled together in series, said second primary 
switch, said second op-anqfp, said second resistor, and a second contact of said primary 
connector being electrically coupled together in series; said second primary switch being 
operable to switch the axmio signal on or off at a right contact of said primary connector. 

15 45. An audio circuit/comprising an audio signal device, a primary connector, and a 
switchless connector header, each one of the audio signal device, the primary connector, 
and the connector header being disposed on a printed circuit board, said audio circuit 
optionally including a pecondary connector circuit comprising a secondary connector and a 
normally open secondkry connector switch, said sv^tch operating in response to insertion 
20 of a secondary plug into said secondary connector to mute or turn off said primary 

connector; said audiolcircuit being operable in each one of a first configuration that does 
not include said secofidary circuit and a second configuration that includes said secondary 
circuit. 



46. 



The audio ci 



25 device for receiving 
audio input device. 



cuit of claim 45 wherein the audio signal device is an audio input 



an audio signal, said primary connector being electrically coupled to 
jaid connector header comprising: 
a first contact electrically coupled to an input of said audio signal device, 
a second cor tact electrically coupled to a signal voltage, and 
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a third contact electrically coupled to the primarv/^nnector; 
said secondary connector switch disposed between the^econdary connector and a ground, 
said secondary connector being electrically coupled4)etween a ground and said third 
contact, said switch closing to short said primarVconnector to ground via said third contact 
5 in response to insertion of a secondary plug into said secondary connector, thereby turning 
off said primary connector. 




47. The audio circuit of claim 45 wherein the audio signal device is an audio input 
device for receiving an audio signal, said primary connector being electrically coupled to 
audio input device, said connector header comprising: 
10 a first contact electrically/coupled to an input of said audio signal device, 

a second contact electrically coupled to a signal voltage, and 
a third contact electrically coupled to a control portion of a normally open primary 
switch primary connector, the switch being electrically coupled between the 
primary connector and a ground; 
1 5 said secondary connector switch being disposed between the secondary connector and a 
ground, said secondary connector being electrically coupled between a control voltage and 
said third contact, said secondary connector switch closing to couple the control voltage to 
the control portion ot the primary switch via said third contact in response to insertion of a 
secondary plug into said secondary connector, thereby closing the primary switch to tvim 
20 off said primary connector. 



48. The aud/o circuit of claim 47 wherein the control potion of the swdtch is a gate of 
an FET. 

49. The audio circuit of claim 45 wherein the audio circuit is an audio input device for 
receiving anf audio signal, said primary connector being electrically coupled to audio input 

25 device, said connector header comprising: 

a fi^ St pair of contacts electrically coupled to a primary pair of channels of the 
audio input device and coupled to opposing sides of said primary 
connector; 
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a second pair of contacts elecpically coupled to a secondary pair of channels of the 
audio input device 

said secondary connector switch bei/ig a pair of secondary connector switches disposed 
between the secondary connector and the first pair of header contacts, each one of the 
5 secondary connector switches having a contact that is coupled to a ground and another 
contact that is coupled to one of the first pair of header contacts, said secondary connector 
being electrically coupled to the^udio input device via said second pair of contacts, the 
pair of secondary connector sw/tches closing to electrically couple each side of the primary 
connector to ground via the fitist pair of header contacts to short said primary connector to 
10 ground in response to insertion of a secondary plug into said secondary connector, thereby 
turning off said primary connector. 

50. The audio circuit of claim 45 wherein the audio circuit is an audio input device for 
receiving an audio signal,/said primary connector being electrically coupled to a pair of 
primary channels of the audio input device, said connector header comprising: 
15 a first contact electrically coupled to control portions of a pair of normally open 

primary /switches that are electrically coupled between the primary 
connector and a ground; 
a pair of second contacts electrically coupled to a secondary pair of channels of the 
audio input device 

20 the secondary connector switch having a contact that is coupled to a control voltage and 
another contact that /is coupled to the first header contacts, said secondary connector being 
electrically coupled to the audio input device via the pair of second contacts, the secondary 
connector switch closing to electrically couple the control voltage to the control portion of 
the primary switches via the first contact in response to insertion of a secondary plug into 
25 said secondary connector, thereby closing the primary switch to turn off said primary 
connector. 



51. The audio circuit of claim 50 wherein the primary switches are FETs and the 
control potion of each switch is a gate of the FET. 



# 
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52. A method of optionally coupling a sj^condary connector to a sound source that is 
operable for processing an audio signal eimer without the secondary connector or with the 
secondary connector coupled thereto, said method comprising the steps of: 
providing a sound source for producing/an audio signal, a connector header, and a primary 
5 connector, the header having tpee electrically spaced-apart contacts disposed 

therein, a first one of the three header contacts receiving the audio signal, a second 
one of the three header contacts electrically coupled to the primary connector, a 
third one of the three header contacts electrically coupled to a ground; and 
optionally coupling a secondary connector to said soxmd source via the header such that a 
10 switch in the secondary connector shorts the third header contact to the second 

header contact to muteythe audio signal at the primary connector, the first header 
contact providing the audio signal to the secondary header. 



y ' 



53. A method of optionally coupling a secondary connector to a soimd source that is 
operable for processing an/audio signal either without the secondary connector or with the 
1 5 secondary connector coupled thereto, said method comprising the steps of: 

providing a sound source for producing an audio signal, the sound card including a 

connector header, a normally open first primary switch, and a primary connector; 

the header having three electrically spaced-apart contacts disposed therein, a first 

one of the three header contacts receiving the audio signal, a second one of the 
20 three header contacts electrically coupled to the first primary switch and to a 

control voltagje, a third one of the three header contacts electrically coupled to a 

ground; and 

optionally coupling d secondary connector to said sound source via the header such that a 
switch in the! secondary connector shorts the third header contact to the second 
25 header contact such that the control voltage is coupled to the groimd, thereby 

opening the/first primary switch to mute the audio signal at the primary connector, 
the first header contact providing the audio signal to the secondary header. 



